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(57) ABSTRACT

An apparatus for automatically calibrating a transducer are
disclosed 1n the present invention, the apparatus comprising:
an oscillator, for generating a system Ifrequency; a micro
controller, being coupled to the oscillator, for recerving the
system frequency; a counting unit, being installed 1nside the
micro processor, for generating at least a clock signal accord-
ing to the system frequency; a transformer, whose input ter-
minal 1s being coupled to the counting unit, for recerving the
clock signal and transferring the clock signal to be a plurality
of exciting signals, the output terminal feedbacks and couples
the exciting signals to the interrupting signal input terminal of
the micro controller, wherein the a plurality of exciting sig-
nals comprising at least a primary oscillating signal and at
least a secondary oscillating signal and the amount of the
clock signal equals to that of the primary oscillating signal;
and a transducer, whose input terminal 1s being coupled to the
transformer, and the transducer 1s being excited by the excit-
ing signals to generate an output signal. Thus, the micro
controller can be dynamically calibrating the frequency of the
exciting signal according to the output signal variation of the
transducer, and the best transmitting effect can be achieved
without being suifered from the variation of external environ-
ment such as the temperature, humidity change.

18 Claims, 3 Drawing Sheets
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Setting the time parameter of a

counting unit, wherein said (1)
counting unit 1s installed in a

micro controller

Enabling said counting unit to (2)

generate at least a clock signal

Enabling said clock signal to be

inputted to a transformer and (3)
transfer said clock signal to be a

plurality of exciting signals

Enabling a transducer to transfer (4)
the exciting signals to be a
plurality of output

Enabling said a plurality of (5)
exciting signal to be feedbacd to
said micro controller

knabling said counting unit to (6)
calculate the output f{requency of
said transducer

Fl1G. 3
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APPARATUS AND METHOD OF AUTO
FREQUENCY CALIBRATION FOR
TRANSDUCER

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mnvention relates to an apparatus and method
for auto frequency calibration for a transducer, more particu-
larly to, the apparatus and method enabling a micro controller
to dynamically calibrate the frequency of exciting signals
according to the change of the output signal frequency of a the
transducer.

2. Description of the Related Art

The conventional ultrasonic transducer while being
applied to the distance measurement usually adopts the ele-
ments as follows: (1) a micro controller: for generating a
frequency of the exciting signal equivalent to the output sig-
nal frequency of said transducer; (2) a transformer: for
ascending the voltage of the clock signal for the transducer;
(3) a transducer: for emitting and receiving an ultrasonic
signal; (4) an amplifier: for amplitying the small signal
received by said transducer. The signal frequency generated
by the conventional micro controller 1s fixed and independent
from the variation of the elements or temperature. Such an
application relies on an accurate transducer with high manu-
facturing cost and disadvantage to the product price.

Hence, 1t 1s imperative how to come out an apparatus for
auto calibration for a transducer and the method therefore, by
the approach so as the micro controller can be dynamically
calibrating the frequency of the exciting signal according to
the output signal variation of the transducer, and the best
transmitting eiffect can be achieved without being suflered
from the variation of external environment such as the tem-
perature, humidity change.

SUMMARY OF THE INVENTION

In view of the disadvantages of prior art, the primary object
of the present invention relates to an apparatus for an auto-
matically calibrating a transducer and the method therefor for
solving the problem for which the conventional micro con-
troller cannot dynamically calibrate the frequency of exciting,
signals according to the frequency change of transducer out-
put signal.

According to one aspect of the present invention, the
present invention relates to an apparatus automatically cali-
brating a transducer, comprising: an oscillator, for generating,
a system frequency; a micro controller, being coupled to the
oscillator, for receiving the system frequency; a counting unit,
being installed iside the micro processor, for generating at
least a clock signal according to the system frequency; a
transformer, whose 1nput terminal 1s being coupled to the
counting unit, for recerving the clock signal and transferring
the clock signal to be a plurality of exciting signals, the output
terminal feedbacks and couples the exciting signals to the
interrupting signal input terminal of the micro controller,
wherein said a plurality of exciting signals comprising at least
a primary oscillating signal and at least a secondary oscillat-
ing signal and the amount of the clock signal equals to that of
the primary oscillating signal; and a transducer, whose input
terminal 1s being coupled to the transformer, and the trans-
ducer 1s being excited by the exciting signals to generate an
output signal

According to another aspect of the present invention, the
present invention relates to a method for automatically cali-
brating a transducer, comprising the steps of the follows: (1)
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Setting the time parameter of a counting unit, wherein said
counting unit 1s istalled 1n a micro controller; (2) Enabling
said counting unit to generate at least a clock signal; (3)
Enabling said clock signal to be inputted to a transformer and
to transier said clock signal to be a plurality of exciting
signals, wherein said exciting signals comprising at least a
primary oscillating signal and at least a secondary oscillating,
signal; (4) Enabling a transducer to transier the exciting sig-
nals to be a plurality of output signal to output; (5) Enabling
said a plurality of exciting signals to be feedback to said micro
controller; and (6) Enabling said counting unit to calculate the
output frequency of said transducer according to said second-
ary oscillating signal.

Hence, the micro controller can dynamically calibrate the
frequency of the exciting signal according to the output signal
frequency change of the transducer, and the best transmitting
elfect can be achieved at the time of the external environment
change such as the temperature or humidity variation.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become readily understood
from the detailed description given herein below and the
accompanying drawings which are given by way of 1llustra-
tion only, and thus are not limitative of the present invention
and wherein:

FIG. 1 relates to a block diagram of an apparatus for auto-
matically calibrating a transducer according to the present
invention;

FIG. 2 relates to a wavetorm plot of a secondary oscillating,
signal according to the present mnvention; and

FIG. 3 relates to a tlow chart of the method for automati-
cally calibrating a transducer according to the present inven-
tion.

DESCRIPTION OF THE EXEMPLARY
EMBODIMENTS

The following descriptions are of exemplary embodiments
only, and are not intended to limit the scope, applicability, or
configuration of the invention 1n any way. Rather, the follow-
ing description provides a convenient illustration for imple-
menting exemplary embodiments of the mvention. Various
changes to the described embodiments may be made 1n the
function and arrangement of the elements described. For your
esteemed members of reviewing committee to further under-
stand and recognize the fulfilled functions and structural char-
acteristics of the mvention, several exemplary embodiments
cooperating with detailed description are presented as the
follows.

FIG. 1and FIG. 2 are the system diagram and the wavelform
view of the apparatus of dynamically correction transducer of
the present invention respectively. Please refer to FIG. 1 and
FIG. 2 simultaneously. An auto frequency calibration for a
transducer apparatus 1 comprising: an oscillator 2, for gen-
crating a system Irequency; a micro controller 3, being
coupled to said oscillator, for recerving the system frequency;
a counting unit 4, being installed inside said micro controller,
for generating at least a clock signal 5 (For example, a square
wave but not limited hereto) according to the system 1fre-
quency; a transformer 6, whose mput terminal i1s being
coupled to the counting unit 4, for receiving the clock signal
5 and transferring the clock signal 5 to be a plurality of
exciting signals 7 (For example, a sinusoidal wave but not
limited hereto), the output terminal feedbacks and couples the
exciting signals 7 to the interrupting signal input terminal 12
of the micro controller 3, wherein said a plurality of exciting
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signals 7 comprising at least a primary oscillating signal 10
and at least a secondary oscillating signal 11 and the amount
of the clock signal equals to that of the primary oscillating
signal 10; and a transducer 8, whose input terminal 1s being
coupled to the transformer 6, and said transducer 8 1s being
excited by the exciting signals 7 to generate an output signal

9 (For example, wireless output signal) for output. In order to
calibrate the voltage reference of said a plurality of exciting
signals 7, preferably, the apparatus disclosed 1n the present
invention further comprises a voltage clamping unit 16, said
voltage clamping unit 16 1s disposed between the output
terminal of said transformer 6 and the interrupt signal input
terminal 12 of said micro controller 3, and at the time of said
output signal 9 being transmitted to an object 13, said object
13 reflects a reflecting signal 14 to said transducer 8, and
teedbacks said reflecting signal 14 to said micro controller 3
via said voltage clamping unit 16, therefore, preferably, the

apparatus disclosed in the present invention further comprises
an amplifier 15 stalled 1n said micro controller 3, said
amplifier 15 1s being coupled to said voltage clamping unit 16
in order to amplify said reflecting signal 14, and at the time of
all of said exciting signal 7 being generated, said amplifier 15
1s then turned on 1n order to amplify said reflecting signal 14.
And for calculating the frequency of the output signal 9 of
said transducer 8, preferably, the disclosure of the present
invention suggests that at the time of all of said clock signals
5 being generated, said calculating unmit 4 bases on said sec-
ondary oscillating signal 11 to the interrupting period of said
interrupting signal mnput terminal 12 to calculate the fre-
quency of output signals 9 of said transducer 8. (As 1llustrated
in FI1G. 2) At each interrupt triggering the counting values will
be recorded, generally 1n the calculating unit 4. Hence, the
average period can be obtained as: T, ... ~(T1+12+ .. . +
TN)N) and the output signal 9 of said transducer 8 can be
calculated by counting down so as to dynamically calibrate
the frequency of said exciting signal 7.

FI1G. 3 relates to a flow chart of the method for automati-
cally calibrating a transducer disclosed 1n the present mven-
tion, wherein said method comprising the steps as follows:

(1) Setting the time parameter of a counting unit, wherein
said counting unit 1s nstalled 1n a micro controller;

(2) Enabling said counting unit to generate at least a clock
signal (For example, a square wave but not limited hereto);

(3) Enabling said clock signal to be inputted to a trans-
former and to transfer said clock signal to be a plurality of
exciting signals (For example, a sinusoidal wave but not
limited hereto), wherein said exciting signals comprising at
least a primary oscillating signal and at least a secondary
oscillating signal;

(4) Enabling a transducer to transfer the exciting signals to
be a plurality of output signals to output;

(5) Enabling said a plurality of exciting signal to be feed-
back to said micro controller, preferably, said micro control-
ler further comprises voltage clamping unmit, said voltage
clamping unit 1s disposed between the output terminal of said
transformer and the interrupt signal mput terminal of said
micro controller and at the time of said wireless output signals
being transmitted to an object, said object will reflect a
reflecting signal back to said transducer and enable said
reflecting signal feedback to said micro controller via said
voltage clamping unit. Therefore, preferably in the present
invention, said micro controller further comprises an ampli-
fier to be installed 1nside the micro controller, and said ampli-
fier 1s turned on to amplity said retlecting signal until all of
said exciting signals are generated; and
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(6) Enabling said counting unit to calculate the output
frequency of said transducer according to said secondary
oscillating signal.

Thus, the micro controller can be dynamically calibrating
the frequency of the exciting signal according to the output
signal vanation of the transducer, and the best transmitting
elfect can be achieved without being suifered from the varia-
tion of external environment such as the temperature, humaid-
ity change.

The mvention being thus aforesaid, 1t will be obvious that
the same may be varied 1n many ways. The present invention
disclosed an apparatus and method for automatically calibrat-
ing a transducer. Such varnations are not to be regarded as a
departure from the spirit and scope of the invention, and all
such modifications as would be obvious to one skilled 1n the
art are intended to be included within the scope of the follow-
ing claims.

We claim:

1. An apparatus for auto frequency calibration for a trans-
ducer, comprising:

an oscillator, for generating a system frequency;

a micro controller, being coupled to said oscillator, for
receiving the system frequency;

a counting unit, being installed inside said micro controller,
for generating at least a clock signal according to the
system frequency;

a transformer, whose mput terminal 1s being coupled to the
counting unit, for receiving the clock signal and trans-
ferring the clock signal to be a plurality of exciting
signals, the output terminal feedbacks and couples the
exciting signals to the interrupting signal input terminal
of the micro controller, wherein said a plurality of excit-
ing signals comprising at least a primary oscillating
signal and at least a secondary oscillating signal and the
amount of the clock signal equals to that of the primary
oscillating signal; and

a transducer, whose mput terminal 1s being coupled to the
transiormer, and said transducer 1s being excited by the
exciting signals to generate an output signal.

2. The apparatus as set forth in claim 1, further comprising,

a voltage clamping unit, said voltage clamping unit 1s dis-
posed between the output terminal of said transformer and the
interrupt signal input terminal of said micro controller so as to
calibrate the voltage reference of said a plurality of exciting
signal.

3. The apparatus as set forth in claim 2, wherein said a
plurality of output signals are wireless output signals.

4. The apparatus as set forth 1n claim 3, wherein when said
wireless output signals are transmitted to an object, said
object will reflect a reflecting signal back to said transducer
and enable said reflecting signal feedback to said micro con-
troller via said voltage clamping unit.

5. The apparatus as set forth in claim 4, further comprising,
an amplifier installed 1n said micro controller, said amplifier 1s
being coupled to said voltage clamping unit to amplify said
reflecting signal.

6. The apparatus as set forth in claim 5, wherein said
amplifier 1s turned on to amplify said reflecting signal when
all of said exciting signals are generated.

7. The apparatus as set forth in claam 1, wherein said
counting unit bases on said secondary oscillating signal to the
interrupting period of said mterrupting signal input terminal
to calculate the frequency of output signals of said transducer
when all said clock signals are generated.

8. The apparatus as set forth 1n claim 1, wherein said clock
signal 1s square wave.
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9. The apparatus as set forth in claim 1, wherein said clock
signal 1s sinusoidal wave.

10. A method for auto frequency calibration for a trans-
ducer, comprising the steps as follows:

(1) Setting the time parameter of a counting unit, wherein

said counting unit 1s 1nstalled 1 a micro controller;

(2) Enabling said counting unit to generate at least a clock
signal;

(3) Enabling said clock signal to be mputted to a trans-
former and to transfer said clock signal to be a plurality
of exciting signals, wherein said exciting signals com-
prising at least a primary oscillating signal and at least a
secondary oscillating signal;

(4) Enabling a transducer to transfer the exciting signals to
be a plurality of output signals to output;

(5) Enabling said a plurality of exciting signal to be feed-
back to said micro controller; and

(6) Enabling said counting umt to calculate the output
frequency of said transducer according to said second-
ary oscillating signal.

11. The method as set forth in claim 10, wherein said
transducer further comprises a voltage clamping unit, said
voltage clamping unit 1s disposed between the output termi-
nal of said transformer and the interrupt signal input terminal
of said micro controller so as to calibrate the voltage reference
of said a plurality of exciting signal.
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12. The method as set forth in claim 11, wherein said output
signals are wireless output signals.

13. The method as set forth 1n claim 12, wherein when said
wireless output signals are transmitted to an object, said
object will retlect a reflecting signal back to said transducer
and enable said reflecting signal feedback to said micro con-
troller via said voltage clamping unait.

14. The method as set forth in claim 13, wherein said
transducer further comprises an amplifier installed in said
micro controller, said amplifier 1s being coupled to said volt-
age clamping unit to amplify said retlecting signal.

15. The method as set forth in claim 13, wherein said
amplifier 1s turned on to amplity said reflecting signal when
all of said exciting signals are generated.

16. The method as set forth in claam 10, wherein said
counting unit bases on said secondary oscillating signal to the
interrupting period of said mterrupting signal input terminal
to calculate the frequency of output signals of said transducer
when all said clock signals are generated.

17. The method as set forth 1n claim 10, wherein said clock
signal 1s square wave.

18. The method as set forth 1n claim 10, wherein said clock
signal 1s sinusoidal wave.
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